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Obesity  is  a  major  public  health  issue,  as incidence  is  rising  in  all developed  countries,  although  the
proportion  is lower  in  Europe  than  in the  US. Over  and  above  the  metabolic  consequences  and  increased
risk  of  diabetes,  cardiovascular  pathology  and  certain  forms  of cancer,  the  present  study  focuses  on
osteoarticular  risk,  and  in  particular  on  pathologies  manageable  by arthroscopy.  It also  analyzes  results
and  complications  speciﬁc  to  arthroscopy  in  these  indications.  Meniscal  and  ligamentous  pathologies  of
the  knee,  rotator-cuff  pathology  in  the  shoulder  and  tendon  pathology  in  the  elbow  were  not  signiﬁcantlyrthroscopy
verweight
omplications
elevated,  although  a  trend  emerged.  In contrast,  there  was  signiﬁcant  elevation  of Achilles  and  plantar
aponeurosis  pathology.  In terms  of postoperative  complications,  thromboembolic  risk  was  elevated,  but
there were  not  signiﬁcantly  more  complications  speciﬁc  to  arthroscopy.  Finally,  subjective  results  were
comparable  to  those  for non-obese  patients.
Level of evidence:  Review.
© 2015  Published  by Elsevier  Masson  SAS.. Introduction
Obesity is deﬁned by a body mass index (BMI: weight in kg
ivided by the square of height in m)  > 30. BMI  25–30 represents
verweight; 30–40 represents obesity; and > 40 deﬁnes morbid
besity. In the USA today, more than 30% of the population are obese
n one-third of States; Europe, on the other hand, seems better pro-
ected [1,2]. Only in Greece, Portugal and Finland are one-third of
he population obese. In France as a whole, 10% of the population
re obese [3]; geographically, however, the distribution is particu-
ar, with obesity much more frequent in the North than in the South,
nd showing close correlation with income. The most affected age
roup is between 55 and 65 years, with an obesity rate of 20%.
omen  are more affected, and social evolution is such that weight
ain is 3.6 kilograms every 15 years [4].
Given this increase in the number of overweight and obese
ubjects, the present study investigated impact on osteoarticular
athology managed by arthroscopy, on surgical behavior and on
atient access to care.
∗ Corresponding author. Clinique des Maussins, groupe Maussins, 67, rue de
omainville, 75019 Paris, France.
E-mail address: gnourissat@wanadoo.fr (G. Nourissat).
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Obesity is associated with numerous pathologies, involving all
organs, but four in particular show signiﬁcant association with
increasing BMI: cardiovascular diseases such as stroke and myocar-
dial infarction, type-2 diabetes, osteoarthritis, and certain forms of
cancer (endometrium, breast and colon).
The relation between osteoarthritis and obesity is multifacto-
rial. In the lower limbs, osteoarthritis of the knee is known to have
higher incidence in case of obesity, with relative risk increased 2.4-
fold for BMI  between 30 and 35 [5,6]. Relative risk of progression
is increased 2.6-fold for BMI  > 25 as compared to < 22.
Onset of osteoarthritis of the hip is also signiﬁcantly associated,
with relative risk of 1.9 for BMI  > 28 as compared to < 24 [7]. Pro-
gression in obese subjects has not been very clearly demonstrated.
An increase of 1 point in BMI  has been shown to increase the
relative risk of osteoarthritis by 15% [8].
There is also a 1.9 relative risk of osteoarthritis of the upper
limbs, and notably of the hand, in case of overweight [9]. This is
due to several factors. Obesity induces considerable mechanical
stress, resulting in lower-limb osteoarthritis, but this explanation
is not sufﬁcient as regards the upper limbs. Rather, the metabolic
syndrome associating obesity, hypertension, hypertriglyceridemia
and diabetes induces cartilage damage via adipokines. These medi-
ators are more numerous in these pathologies and induce a chronic
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nﬂammatory syndrome that has a direct impact on the organism,
romoting cartilage destruction. Following surgery, it delays skin,
issue and bone healing.
. Impact of obesity on onset of pathologies manageable by
rthroscopy
Four studies focused on the impact of overweight in meniscal
nd ligamentous lesions of the knee [10–13].
These retrospective large-cohort studies showed that obesity
romoted traumatic knee lesions (relative risk 1.9 for BMI  > 29),
ore frequently involving impact-type chondral lesions, joint frac-
ure or meniscal lesion. These lesions around the anterior cruciate
igament (ACL) may  account for the slow recovery found after ACL
econstruction. The risk of ACL tear was not increased by obesity.
hen BMI  exceeds 30, non-operated ACL tear more frequently
eads to early osteoarthritis.
In rotator-cuff tendinopathy, three studies focused on the
mpact of obesity [14–16]. Obesity seemed to promote onset of
otator-cuff lesions, although this could not be deﬁnitively proved.
nset was independent of other classically associated morbidity
actors, and notably of diabetes.
In periarticular elbow tendinopathy, results again diverge.
espite three large-scale studies, it could not be demonstrated
hether there was a relation between obesity or the associated
omorbidities and onset of epicondylar tendinopathy [7–19].
In contrast, in the Achilles tendon, many studies have demon-
trated an association [20–23]. Onset of Achilles tendinopathy was
irectly related to overweight, with a relative risk compared to con-
rols of 2.6 for BMI  < 30, 3.8 for 30–35, 3.77 for 35–40 and 6.56 for
MI  > 40. Likewise, in plantar aponeurosis lesion, several studies
howed that relative risk increased with increasing body weight,
ndependently of comorbidity rate [20,24–26].
. The speciﬁcities of arthroscopic surgery in obese patients
Paratte et al. [4] showed that risk in general was elevated in
bese patients undergoing orthopedic surgery. For BMI  30–40, the
isk of infection or phlebitis increased 2-fold; for BMI  > 40, mortal-
ty increased 2-fold, anesthesia and surgery times were longer and
ne-third of patients with BMI  ≥40 required intensive care.
In contrast to conventional orthopedic surgery, obese patients
reated arthroscopically do not show more complications than
hose with BMI  < 25. In the knee, the local complications rate is
o higher, and general complications consist mainly in phlebitis,
hich does have a higher rate. Several studies of rotator-cuff
urgery found poorer objective functional results with obesity, but
ubjective functional results were judged very good by the patients.
One speciﬁcity of arthroscopy in obese patients is the difﬁculty
f the approach and of the use of instruments, which may  be too
mall for the size of the patient’s limbs.
. Conclusion
The present state of knowledge indicates that obesity as such
oes not increase the incidence of knee and shoulder pathologies
requently managed by arthroscopy. Results are very satisfying
rom the patients’ point of view. The major obstacles are, above
ll, being equipped to manage obese patients (bed, gurney and
perating table meeting weight-related norms), concerns on the
art of the care team, and lack of material adapted for arthroscopic
pproaches in “voluminous” joints, especially as regards the knee,
houlder and hip.
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